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Abstract 



PURPOSE: To provide a liquid crystal display device having a large angle of view field by dividing a display 
pixel into plural regions having different orientation. 

CONSTITUTION: A pixel is divided into two regions different in directons of initial parallel orientation by 
patterning grooves by photolithography. Furthermore, the pixel is divided into two regions showing different 
orientation directions when the pixel is driving by controlling the electric field of an orienting controlling 
electrode 16C and an orientation controlling window 23. Thereby, the display pixel is divided into four 
regions of different orientation. Since the priority angle of view field of each region is composed and visually 
recognized, the angle of view field is extended as a whole. 
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1 

R2ttcoSfi(D»fSiffiflij(cEB*nTSVit:» 
tt © » isi«b» «t mr e»a is t $ nfc*s k wa© 

T^aW*Sa)ffi*ic«So^ftlcJ;D«^snfcEr«] 
MW8KJ;0, ME*AB^I?»3n*a#£flIBLT 
i«S<0ElPj£ffl» Lfc £ t £#«<fct-*RA«*SB. 
[«#«2] AtEEM&BBtt. MEffiaJi^ottM 
i4BIC»«a*^iSfiESn&Efil«-C**^i:S»«i: 

t i E«©ftji^&B. 

&j7&\\zM$L2n. a^H*s«a©«iBBEra^s^iic 

a*5«©ttAS^iSB. 

[«*«4] HffEErR]MfliB«a^1Bill©fl«!icE 

B«©«JMI±lcEBSn. iHEEfflfHWgtttt 
rfd«-SS 1 ©B^WKEfisnr, ffttE#SS 1 ©Btt&B 
F.fflMB#©»fi©Eln|*Wi4»2©««fc#»J-rs c 
i: SWafrs 3 EttaffiAa^SB. 

[B#jt 5 ] s»E»i«ii-r*aw«ii©-^ttaiSB* 
i:#iELTfTWtt^aabTft*EBana:a*««T 

* o , mee^m VBfikm£3^ttsaftjftic&o t 
EBsnx^sttt)^ i»E*s««+K»j*sn£ 
BB©*fcffl#l::*HTEB3h, fijE»iaii-*aw« 

* o , MEEfiMff 8»iiiMB£aa&+ k a n-o> 
■6 r & e««a: a r«ii«a4a3«©«AS«SB. 

a«ic^t>Taw««©#*B«©jftiB©*fnft*to« 

<!:r5iil*JB 5 &J«©«Aa*KB. 

&ssu Ao, Btft2EiRii»©»©^[ft»±, #i«rr*« 

ch k Aflresas-r-a - t t-r *w#b 2 a* 
6 ®^rftjwcE«©*A«*«B. 

[gft&SI 8 ] iWEEffl»©»©#lW#firr %mik® 



(2) #P!¥8-76125 
7nTsa7Rli*©aa*^a/hi^:5J:'5lcj«AJB©JS 

f«A©fei;nft^a"rs«fc'5tcK5e$txsc<i:$4$a 

[0 0 0 t ] 

. M*±©Wffl»»] *£9]iraA«K&Bl;:HU # 
K» «At^ L^*-©Efi*fM»T*£fc(::cfcO, £ 
ffl»fttW*^fiffi€:aj5!KLfc»Aa*SIBicH-r5. 
10 [0 0 0 2] 

[«*©«*] BAa^BBttBB. (Eft tt»*B* 

^X7 r Uf*BtUT*fflft3»aA/'C^-&. KA^S 

Btt. Bf«^^->©aw««*tttt6nfc2tt©*fi 
«^tt^ai»tcB5i-s2ft©B3tttET**atp 
«»*xaEBbfcXjft*ffi*icaKbT*sH**a 

[ooo:i] »\z. mmmzi y7>?m : ?£LT%iK 

WmZtlZTFT (Thin Film Transistor : IIh7> 
v\X3>-) *EBU JWB^BfttWBJcLtT^xw 

S ltt£©#*ISA**#B*«^fcTFT*t»flE3n 
50 T^5. MUaiBJ:t»4«*ll**B©-*©«Bta: 

^a*«B^vhu^xtt«cEB*n, ^n^nTFT 

KJfclJtettTHS. »AB«r*^»lRlEBan&'b^ 

-A-©*«±«ctt*a«B*«±ffittt^/a5nT*5 0, 
**«*j!ktf*a««tt i Toa£©aw»«i«*^* 

0, B8B©«A©3t*W«B©*fl:*a[a-r*SJ:^lc 

feoT^5, ^-h^-r >ttj»«*(c^*a«?$nT, 

40 *MBBfe**:» y-h^-f >©*3SICH»ILT 

*js^R5ean, »iBi"r5ft«*«Bt©*E3ST»A 

&HftLT)t©Ba*^Ml»*n5. #l«?t«TFT 

*A©B»ttffl3*«i»«ans a ^fc, h^Tk 

(R) , « (G) *fctt» (B) ©7J^- 

[0004] HSttc^i^ttSAa^SBw-fe^ma 

&*Lfc»ffiHt?»S. SB^SS (5 0. 6 0) ±IC 

50 te, -tn-en, a^Baarx^attBt^saB^tta 
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(3) 

3 

(5 1, 6 2) A**J5fcSttT43rK WLSM (7 0) 

hrz-tTtz&mvx^z. mwmm (si, 6 
(52, 6 3) ^«a$n. ^hr^yicfcoaffiEisiffl! 

JWfcSnT^S. Sffi (6 0) ffltCflR, G, 

bco*^-^ ;i^-b (en ^stsnr^s. s 

iZ, H^ti^HStfc*^ P9£fi (5 0, 6 0) Oftm\Z 

i*wtmmnt<tixK& m 
[ooo5] m&m (7 o) «iE©H«*a^tt** 

t^^ty^KfiTSS. *Bt^J*- (7 1) teE 
fiM (5 2, 6 3) <Z>SffifflaBffcfiEt)T»«fc¥ff(C 

7tf>^HMS1fi (5 0, 6 0) fc^HTSWCitX-r 

■s^fflicfrfcn, Rfltt±T-fi«iWT9 o° ic&i;nE 

[0 0 0 6] CCO«fc^&*-<^©«[a^SHt±TN 
(Twisted Nematic) ^j£<hP¥tfn, SJE£OTnLTf& 
»JS (7 0) £*J*£«j8"f*;:£fc:j;rK ?fta<Z>«» it? 

- (7i) o)fai;n{c:»oTRw*ns**, Seattle 

[0 0 0 7] 

[^^^L^^t-r^sij®] m^x* fie*©»aa 

-L*>Sjifc»S\ Mx^U^^- (7 1) 

MSfcflJ (5 3) teTffiflO^ 
tf>^fp)"C*D, j&»£01 (6 4) »4±flH©^fcf>y 

-^ftTfe*. Mr/i/^- (7 1) a, ms^HUtin 
ftp^u!?*- (7i) T«-ctt«Hi*wr*r* 

[0 0 0 8] C^«t5ftEl±, t8*©TN*aoiSi 



♦MB¥8 - 7 6 12 5 

4 

[0 0 0 9] 

^Tjasn, £iiw, *ftH*»^T»in]UTEHan 

2 K2tt©*tE0)»iSiBBfliJ(cEBSnfca 

K^anjfcEftfflSHtfc^u ffflEagwaoatip] 
t mam&m t xm^ntz^mizm^mm^w 

££#*«WLT*S*fT5«a«^SBlC*^T. 19 
SdE^ffl*«ffittfflW«»ft*4*1*lc«a*¥fftcE3?l 

Wfc«HtLTE«$nfcE««m««, mE#i*i 
$nfcaw«*o«*c«*«)^«Eic±t)»j«snfcE 
iftW»»i^«tD«»E»a)BA h fflinan5tt»*i««ELT 
»a®Ei&i*wwLfc*ja-ca*. 

iin mm&mt<Dmj&%ffi\zmmtemtimf&i*n 

x. mm^mom\tm^mm<Dmm^xmmyj^\zm 
asft. ^SHXfiaEaofflJHErfij^Rfe-siiBfcwiBW 

[0 0 1 1] fS4\Z. S3©»*lCfeViT, tfiEEflfW 
ffiimS^^iS^O^i&icES^n^t^t)^^!!^ 

w««rt^*^T»rE* i »ao«jMi±tiEBsn, 
/jo, niUEi^Mflisaiines 1 »»snt»^ir*(o 
»B«W(cEB4nT«fl£a«niRp©*a©Efii**a&s 

^$Scc7)^^tcm2^fJT^«^Ta5^o JB5C JB4 0) 

^sic^^t, «e»ipi'r«aw«flio-*tt»*i8* 

lc^*LTffWtttC3!tuL/rfi-/rEBSnfc^*«T 
SO, M?SElft*I»«*ttMEaS««©Hi»lc»oT 
EfianT^*ttt)K:, B9E«*««*^»rt*tifc 

iSB©^fr:«»ic»oTEBan, WE»fiir-5aw« 

M8CElft*J»«tt«!rEfta««*tc^$nTUi 

[oo i u] «6tc, »5©«*t*5or, H9Efta^ 

^«D»6<7)*llJ5S©^-rn36Wc43^T, roESSiBiRttST 

w^rrsitt. itisi-rssKaBoHaas^o^r, wtHSfe 
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[0 0 13] »8fc, *70)<BflElc*^T, MEEl^K 
[0 0 14] 

[fpffl] we* 1 ©mar, fsacoajwEfSj^yu^;!/ 

[ooi5] Ei^i«»*tt««^fi-c*-&fe86, 

i6i»i»«(c»i^-rs««3&^»*"rs«*ttErsj«i»a 

■5. 

[0 0 16] cco±5*cE^*W««RtffiEfii«l«i*Jc 

J:0«aoEl6]^«l»$tl5fc46, cn&Mfttf»£ 

ttoaaftttcofc86ic*n^n©«««TEi«jj4^-tc}ij 

0, ^U-^;Uh-»<Dftt^fTEfp)*^iB«tA5i:tfe 
[0 0 17] fi9ffi»3<0«l/£T?. &KBX0«««9t<z> 

»jWE^^m^«i»ft©««K»S!i$n5. mtem 

3 »«a)«»«±(cE^I«!mttS«EB a r « t t % tc, 
»*IrJOH DflWefilwErtlfMfliaiEB-r* 

JElc, «£EWJDWFfc*a©ElSl*«3a:5aft(3!)«« 

mz j; D-^^-s^HsiififtaoEisj^a&saftca 
«K#»rr*;:<hi;:j:?K ^n-enoaatta^-stfjt 

[0 0 18] Mft2£5aJftXfrV. BftjMHattJFictttt 
W»-ttt«^«EM»(cEiPliW*tt«SEB"rs 1 1 fc 



(4) »M¥8-76 125 

«&JE«c 2 #«T*EflfHWJ8SHl PTS £ t «c«t 0 , 

[0 0 19] ft»f2fg 6 COSSET, HMh5>^X*©fiF 

fatfi&izizmw-ztiz. miess 7 s^ic^o 
# r^Ttig, wtifi[iiffl3t3ft«a©*acnt«oTisrft"r 

o)&tfmmzn&&&7Fiwm\z'o^T* wasm-cEi*! 

^Ti«awtai;nft*#iftfi<Dft*«6©iavwcfiEt5T« 

[0020] iai5m8cD«^T, mmmtm&m<n® 

«H«iz*sfc», aia*&«^^-rsKfcoj«aa>tii; 

frMm\z^^Tmm^*mmz?%tocnn%<£m'tz> 
&o\zm\hm<DM*Mi&'?z>£t\z&r>, mmmmum 

[0 0 2 1 ] 

«Y-h7>f> (li) £FW>^<> (15) ^ 
30 gUTEHStt, W^-f > (11, 15) icHsnta 

(i 4) atEaaftTn*. my 

-f>(ll, 15) O^SffiJCtt, h«« (1 1 
G) , y-h«SEJH (12), a-S i (13), R 
If* (Sffifcta-S il (13S, 1 3D) ^LTV- 
X • FU f >«« (1 5S, 15D) #]B#:«)i;SttT 
TFT»«$n, V-X«S (1 5S) 

(i4) ic»«$nTv>*. (i4) ^£*6& 

UTEB^nfcEf^WWmffi (1 6) tt. (i 

4) <Z)Hl*ftHoTEB3n&«a (1 6S) a* 

40 as (i 4) <D+&&mmhTmwztiita& u e 

o 3&t-ft{c«issnr^5, &7jknm (u) +ir 

tuzttfo-tzmftummfo (uo sBmstt, :w 

8S»-Ct)ElBliWfllSrfT5«lriJi:bT^S. 50^, ^a 
. tt, «*H»o«Wrt-C, nS»0)Ei4fHII«« (l 6 

5) (c±-jT«H*6E^W*3n*i:tfe«C, «ft 

F*i^S:2^-rS4 , ^c7)E^JPm«i (16C) iCJ:oT 

^w^rifcft««©EiPi^«i»$ns, ^*3, ««^«e 
*«tcj:-TT»M*nfca*«« (i4) o^n^no 
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■ett, *«^<EW«©v-x«« (i 5S> icifi^*l« 

[0 0 2 2] «Jt*«^T#flUTEH$ti;fc» 

tea, *«^«EiW»"t?»^iarftW«fflE (23) 
iBP^nti^. EfaSffiis (23) \z* **o)Eirjw 

Wf*. *7X/i£oaifi&Ifi (10) y-K 

^ d i ) Axm^mnnm ties, ho ^ 

v-ms6»h (12) wmmztiT^z. y-b7i> 
(id (i i o y-h 

«sn (12) itTFTMt&m-n&z. y-hmmm 

(12) ±«rtt, I TO©£iS«tt (1 4) #jgj«a 
*L ^B*TS£TFT0)7-XttI (15S) ClSffi 

■^nrt^o &\*mmmm o es) d a? 

(16C) \t, BBlB|«lfllSfTASJ:5tc#ttlc«jB8Sn 

t«*^a«^»*i/Ta(t6n, «m oo *© 

(3 2) *w»-r-5. ErtMMB (1 6 

S, 16C) tt, S^mffi (14) (DS««X»v^7 

[0 0 2 3] jftftfl (3 0) tO»|»ffilCl4*U<5 H 
■\*S i O2fc£0>ElRjlS (17) jWSRStU 7*MJ 50 
"vy77-fH:J;l)2-3umi;y ® flWft if 

m\*mi (i 8) -c^-r^iRitc^riE^n 

t^d, EfflfHfPWf dec) tt**ia*rtT«*ifi] 
(i 8) <oaa-5«*(o«#t«oT*j5sanTv^. 

wOJ;^(c««ia3liH, Efof&IPSffi (1 6C) <hEft 
MW*« (16S) (C<t Offline 2 ^CD*1««IC» 

asn. *n*n» i «*0Ei*iB d 7) wu »^ 

(1 8) ^S^(X9 0° afflafe5J;5^»fiEStlT^ 
■5. 40 

[0 0 2 4] «ftJS (3 0) &tt>uT?»rp|Eil*nfct> . 
n--Jj<Dm& (2 0) ±(Ctt, ftHHSrilCR, G, B 

©rt^-:^ ;i^-B (2 1) a*»B83ft* ^co±ic^ 
1 TOcDttiiStg (2 2) *^ffiWiC»a3nTl^. 
JfciittB (2 2) Xy^>^l*£ft£tc£0* 
W5F:ffi«»^jBaaft. EfafcfflS (2 3) t4oT^ 
EfflMWS (2 3) tt. &£ltttt0#Attlc»o 
T«flc*n, W-HHHm^fdftfB 1 (§«£Eft©&fc£ 2 
o(7)*2ffl*^}>«"r*. ffiftJB (3 0) £©tt*ffil;: 
II. S£ (10) fflltHK, Emcfc^T, 50 



ft§fl^8-7 6 12 5 

(25) -c7R?%ft\zmAtm&M&2nit&fiim (2 

4) #»ltSnT^*. mi ICtkT «fc-5(CElft« (2 
4) (Dmh'fa (2 5) tt, ElR]ffi»«« (16C) \Z*t 

l»T. Sttt (1 0) «<0«^iei (1 8) chSS (2 0) 

mnmjj&i (25) t>9o° sftotv^, 

[0 0 2 5] *J89Tett, St*^ I/**- (31) W 
»JWE(fi)S:^U^bftS#A»ti"eaK^¥fT^FIfilfrC 
«je-T*i:tt,^ H2fc^fJ:^Jr, Bff£(O*0rKe 
W3n&Effl«MMMi (16S, 1 6 C) £Efflfflfll<a 
(2 3) OftfflfcJ:r)aKR<Ojt*^S»«)tH^fc«* 
(3 2) «JEH«n«fO«ft©ElnJ*W»"r'5 

u^*- (3D tt«ut*rfli's^<^ &$iMwmm 

(16S. 16C) acffiBrPliWIP* (2 3) fcctO** 

(3 2) /f«»a6fc«tt5tifc«B»Ttt, Mr^^^ 
-(31) fiyi/^hftO* co»JB¥ffEft«»^6 
KfflT?«»*lS]'\ r S|< e t5{c5t*±]&*0, SIC. ttfiO) 

z<Dtn&, ^7Kii^f*?-e, EftffiVfiS (us, 

1 6 C) fctfElfifflflUSE (2 3) iZ&Qmfe-Zftrz&V 

[0 0 2 6] 7*h'JV^77>r-(CJ:SElPjR 
(17, 2 4) 0/^-X>^T, ft^3&>i;86— ^<Z>« 
^■*rt^«OJHEfl#lR]* 2 -nmzwLfct* Z £\Z& 

y), mmmz\t. ±~t?mwi,fc&?\z&mmmm (i 

t>S. 1 tiC) £EffiM*PJB (2 3) 0)ffffllcJ;0, H 
»c. 2*|njtc»ilSn*©^l8J94^<D»ifii(cEl^S-a: 

[0 0 2 7] ^*3, **JS«Ttt, H 1 o tc* 

(14) TFT©jS»^*5^T, Xy^-f 
>^E!ftf»l»K (2 5) ©ffifi^rtllCJS^ia&^tttC 
^J-r-ScLtfel^ EftMfllttK (1 6S) €:> -^©X 

.vlia^iotC^L/T^S. *^«« (1 
4) CDXv/^^O^, TFT<DJBJ5K«#T. 

>HJt>Efil«IW«fll (16S) lr»oTli£Sn* 
»tt(ofcrtJc^©«t^ttEraJl*««^i£^0. **ift 

testate (i4) ^^jstTx^x^-r ><0*m*a« 

>r i/^^-<oEiajcoan*wjt-rsct*«"c#s. 
[002H] H3s#aab&3Ws^nso^ffl(cj:5a8 

(16S) (C^OSOHStlT^^tiifelC, Ef^Siffl 
(11) C) (C«t 02C»S1W (A, B) (C. 
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(6) 

9 

D) »C£iBl«« (A, B) (C, D) 

t*BB[fijffl»l8 (2 3) ICckOft* 2t)fB2«« (A) 

(B) (o cn) (c»ss$nr^5. fip%*3KiB* 
is. mftmwmm (ho £Eft#i»« (23) tct 

0 4^C0^/-> (A, B, C, D) K^fflSn*. 

> (A) (B) , fttf, (C) £7-> 

(D) Ttt. rn (is, 25) ti^n-enrau^inifcjB 
^snTt^tifei:, v-> (a ( b) tv-> 

(C, D) TttHlr>K»^fflj&t9 0 6 aftr?TV>5. £ 

cofc»«j«!ttsiT«, y-> (a) tv-> (b) , a 10 

£A 7-> (C) iV-> (D) T(t Stfix-fU^^ 

- (3D i»n^nHCfai;nttSi:*5ttfei:, 

7-> (A, B) (C, D) tTtta«t5«JB 

J:0, 7-> (A) £V-> (B) , &£>\ 7-> 

(C) t*/-> (D) tT, Sgr^l/^^ (3 1) 

- (3D w«^iaj€:^a6T4aoa&5fai;neiPi 
uaBicaaan*. 20 

[0 0 2 9] ^<D£o\Z. S*H*£E|p10*&S4:3 

[0030] *ic*Kw<o»2o**«snwars. * 
(R) , ft (o *fc«nf (b) e«*-r***a*n 

"J^T, Er^JR (1 7, 2 4) £>3f^ft (1 8, 2 5) 
&;SU:fc¥ffiH"CS*. fc** ttBM (3 0) WAnd 
fittO. 4 5tfint*5 G*il0)&li*r*Anj&tO. 0 

[0 0 3 1] £1*8 7 1;:, ;-7'J • . ^-^ 

i»#oaa*©ttfi»«oH«B**'r. (x> »4*ai;nft 
an oo* (Y) a*ii;nft*«8 0' , (z) 40 

(x) (Y) (z) tt-tnHpn# (b) , m 

(G) , * (R) S^-r»*(0#aB"t?jBJttt»*^±t 
[0 0 3 2] y-7'J • :/^y^ • t-KHttJESHMin 

H7 icfc7nLfcaa*©»*»flt©fc», us* 



»HPF8-7 6 12 5 

CO 0 3 :i] C<OfcA*5fi9lTtt, ^fell^r^lcE^ 
KOfll^lnl (18) (2 5) tfi&1trz>ft&&1S.l£rz 

\Z, GiB««8 0 0 lc, ££BH*ra;ioo 0 ic, *n 

[0 0 3 4] c(oi^a^fii«i©hi;nftto- 

JKMfclHflH** «JEE*IB3lniHf©3fc(Z)aa*T ( i:, -fejI/^P 

0)B8flH±. Gooch and T a r r y (DSlCi: 0 

[0 0 3 5] 
Cftl] 

T = b i n B IS ( 1 + u *) l <"] / ( 1 + u *) 

[0 0 3 6] ::*e, 

[0 0 3 7] 
«2] 

u=ffd An/fl A 
[0 0 3 8] T&5o C(^ScfcO[a4tC^-rRlS^IC^ 
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